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©  Cleaning  compositions  with  skin  protection  agents. 
isethionate  salts  have  been  discovered  to  provide  pro- 

tection  for  the  skin  against  damage  from  contact  with  soap 
and  other  surfactants.  A  mild  to  the  skin  cleaning  composi- 
tion  is  provided  comprising  fatty  acid  soap  in  amounts 
greater  than  25%  and  an  isethionate  salt  such  as  sodium 
isethionate,  the  ratio  of  soap  to  isethionate  ranging  from  1:2 
to  about  200:1.  Sodium  C8-C18  acyl  isethionate  may  be 
incorporated  as  a  further  component  into  the  cleaning 
composition,  although  in  an  amount  not  to  exceed  that  of  the 
soap. 



F i e l d   of   t h e   I n v e n t i o n  

The  p r e s e n t   i n v e n t i o n   r e l a t e s   to   c l e a n i n g  

c o m p o s i t i o n s   c o n t a i n i n g   s o a p   and  a  m i l d n e s s   i m p r o v i n g  

c o m p o n e n t .  

The  P r i o r   A r t  

A l t h o u g h   a  s o a p   i s   e f f i c i e n t   a t   c l e a n i n g ,   i t  

r e q u i r e s   f o r m u l a t i o n   to  o v e r c o m e   many  p h y s i c a l   d e f e c t s .  

A d d i t i v e s   have   b e e n   d i s c o v e r e d   w h i c h   i m p r o v e   s o a p ' s  

l a t h e r ,   f r a g r a n c e ,   v i s u a l   a p p e a l   and  o t h e r   a e s t h e t i c  

p r o p e r t i e s .  

More  r e c e n t l y ,   a t t e n t i o n   has   b e e n   d rawn  to  t h e  

h a r s h n e s s   p r o b l e m   of   s o a p   t o w a r d   s k i n .   E i g h t e e n  

w e l l - k n o w n   t o i l e t   s o a p s   w e r e   e v a l u a t e d   by  F r o s c h   & 

K l i g m a n ,   " J .   Amer.   Acad .   D e r m . "   pp  35  ( 1 9 7 9 ) .   G r e a t  

d i f f e r e n c e s   were   n o t e d   in   t h e i r   e f f e c t   upon  s k i n .   M o s t  

had  an  a p p r e c i a b l e   i r r i t a n c y .   The  s t u d y   r e v e a l e d   t h a t  



s u b s t a n t i a l   r e p l a c e m e n t   of   s o a p   w i t h   an  a l t e r n a t i v e  

d e t e r g e n t   s u c h   as  a c y l   f a t t y   i s e t h i o n a t e   w o u l d   p r o v i d e   a  

more   s k i n   c o m p a t i b l e   s y s t e m .   U n f o r t u n a t e l y ,   t h i s  

a l t e r n a t i v e   i s   e x p e n s i v e .   C h e a p e r   s o l u t i o n s   to   t h e  

h a r s h n e s s   p r o b l e m   w o u l d   be  d e s i r a b l e .  

R e p o r t s   of   b l e n d i n g   soap   w i t h   a c y l   f a t t y  

i s e t h i o n a t e s ,   p r e s u m a b l y   to  l o w e r   c o s t s ,   have   b e e n  

n u m e r o u s .   US  P a t e n t   2  894  912  ( G e i t z )   e x t o l s   t h e   v i r t u e s  

of   t o i l e t   b a r s   c o n t a i n i n g   f rom  30  t o   70%  a c y l   f a t t y  

i s e t h i o n a t e   and  2 .5   to   25%  s o a p .   In  US  P a t e n t   4  260  5 0 7  

( B a r r e t t ) ,   a  c o m p o s i t i o n   w i t h   m a j o r   a m o u n t s   of   s o a p ,  

60 -97%,   was  c o m b i n e d   w i t h   m i n o r   a m o u n t s ,   3 -40%,   a c y l  

f a t t y   i s e t h i o n a t e .   T h e s e   t o i l e t   b a r s   w e r e   c l a i m e d   t o  

have   e x c e p t i o n a l   l a t h e r i n g   p r o p e r t i e s .  

Acy l   f a t t y   i s e t h i o n a t e   can   be  p r e p a r e d   by  d i r e c t  

i n t e r e s t e r i f i c a t i o n   of   C12-C25  f a t t y   a c i d   w i t h   t h e   a l k a l i  

m e t a l   s a l t   o f   i s e t h i o n i c   a c i d   (known  a l s o   a s  

h y d r o x y e t h a n e   s u l f o n i c   a c i d ) .   U n e s t e r i f i e d   a l k a l i   m e t a l  

i s e t h i o n a t e   i t s e l f   has   b e e n   r e p o r t e d   as  a  t o i l e t   b a r  

p r o c e s s i n g   a i d   in   US  P a t e n t   4  180  470  ( T o k o s h   e t   a l ) i n   a  

t o i l e t   b a r   h a v i n g   an  a c y l   i s e t h i o n a t e   as  t h e   p r e d o m i n a t e  

s u r f a c e   a c t i v e   d e t e r g e n t .   US  P a t e n t   3  043  779  d e s c r i b e s  

a  d e t e r g e n t   c o m p o s i t i o n   in  t h e   f o r m   of   a  s o a p   b a r   or   c a k e  

s p e c i a l l y   f o r m u l a t e d   to  r e d u c e   t h e   t e n d e n c y   to   b e c o m e  

s o f t   and  s t i c k y   d u r i n g   u s e .   The  f o r m u l a t i o n   d i s c l o s e d  

r e q u i r e s   in   a d d i t i o n   to  t h e   s o a p   t h e   p r e s e n c e   of   a  w a t e r  

s o l u b l e   a l k a l i   m e t a l   f a t t y - a c y l - a m i n o m e t h a n e   s u l p h o n a t e  

w h e r e i n   t h e   f a t t y - a c y l   r a d i c a l   has   f rom  a b o u t   8  to   a b o u t  

18  c a r b o n   a t o m s   and  a  s m a l l   p r o p o r t i o n   of   a  w a t e r - s o l u b l e  

s a l t   of  an  o r g a n i c   m o n o c a r b o x y l i c   o r   m o n o s u l p h o n i c   a c i d  

h a v i n g   f rom  1  to   8  c a r b o n   a t o m s .   An  e x a m p l e   of  t h e  

l a t t e r   i s   g i v e n   as  s o d i u m   i s e t h i o n a t e .  



SUMMARY  OF  THE  INVENTION 

A c c o r d i n g   to   a  f i r s t   a s p e c t   o f   t h e   p r e s e n t   i n v e n t i o n  

t h e r e   i s   p r o v i d e d   a  c l e a n i n g   c o m p o s i t i o n   c o m p r i s i n g :  

(a)  a  f a t t y   a c i d   s o a p   in   an  a m o u n t   g r e a t e r   t h a n   25%;  

(b)  a  m i l d n e s s   i m p r o v i n g   s a l t   o f   f o l l o w i n g   s t r u c t u r e :  

w h e r e   R  i s   h y d r o g e n   or   a  CI -C7   a l k y l   or   a l k e n y l   r a d i c a l ;  

M  i s   a  c a t i o n   s e l e c t e d   f rom  among  a l k a l i   m e t a l ,  
a l k a l i n e   e a r t h   m e t a l ,   ammonium,   a l k y l   ammonium  and  m o n o - ,  
d i -   or   t r i -   a l k a n o l a m m o n i u m   i o n s ;   and  w h e r e i n   t h e   r a t i o  

of   s o a p   to   m i l d n e s s   i m p r o v i n g   s a l t   r a n g e s   f rom  a b o u t   1 : 2  

to   a b o u t   2 0 0 : 1 .  

The  p r e s e n t   i n v e n t i o n   c a n  t h u s   p r o v i d e   a  low  c o s t  

c l e a n i n g   c o m p o s i t i o n   c o n t a i n i n g   a  s u b s t a n t i a l   a m o u n t   o f  

s o a p   w h i c h   c o m p o s i t i o n   can  be  m i l d e r   to   t h e   s k i n   t h a n  

p u r e   s o a p .   The  c o m p o s i t i o n s   p r e s e n t l y   d e s c r i b e d   a n d  

c l a i m e d   c o n t a i n   no  w a t e r - s o l u b l e   a l k a l i   m e t a l  

f a t t y - a c y l a m i n o m e t h a n e   s u l p h o n a t e   w h e r e i n   t h e   f a t t y - a c y l  

r a d i c a l   has   f rom  a b o u t   8  to   a b o u t   18  c a r b o n   a t o m s .  

DETAILED  DESCRIPTION  OF  THE  INVENTION 

By  u s e   of   t h e   p r e s e n t   c o m p o s i t i o n ,   i t   has   b e e n   f o u n d  

t h a t   n o n - a c y l a t e d   i s e t h i o n a t e   s a l t s   when  i n c o r p o r a t e d  

i n t o   s o a p   f o r m u l a t i o n s   can  p r e v e n t   s k i n   d a m a g e ,   w h i c h   c a n  

be  a  p r o b l e m   n o r m a l l y   a s s o c i a t e d   w i t h   u n m o d i f i e d   s o a p .  
U n l i k e   a c y l   f a t t y   i s e t h i o n a t e s ,   t h e i r   n o n - a c y l a t e d  

p r o g e n a t o r s   can   i m p a r t   s k i n   m i l d n e s s   a t   a  c o n c e n t r a t i o n  

l e v e l   s i g n i f i c a n t l y   b e l o w   t h a t   a c h i e v e d   t h r o u g h   t h e  

a c y l a t e d   e s t e r s .  



The  t e r m   " s o a p "   i s   u s e d   h e r e i n   in   i t s   p o p u l a r   s e n s e ,  
i . e .   t h e   a l k a l i   m e t a l   or  a l k a n o l   ammonium  s a l t s   o f  

a l i p h a t i c   a l k a n e -   or   a l k e n e   m o n o c a r b o x y l i c   a c i d s .  

S o d i u m ,   p o t a s s i u m ,   m o n o - ,   d i -   and  t r i - e t h a n o l   a m m o n i u m  

c a t i o n s ,   or   c o m b i n a t i o n s   t h e r e o f ,   a r e   s u i t a b l e   f o r   use   i n  

t h e   p r e s e n t   c o m p o s i t i o n .   In  g e n e r a l ,   s o d i u m   s o a p s   a r e  

p r e f e r r e d .   From  a b o u t   1%  to  a b o u t   25%  o f   t h e   soap   m a y  
h o w e v e r   s u i t a b l y   be  p o t a s s i u m   s o a p s .   The  s o a p s   e m p l o y e d  

a r e   p r e f e r a b l y   t h e   w e l l   known  a l k a l i   m e t a l   s a l t s   o f  

n a t u r a l   or   s y n t h e t i c   a l i p h a t i c   ( a l k a n o i c   or   a l k e n o i c )  
a c i d s   h a v i n g   a b o u t   12  to   20  c a r b o n   a t o m s ,   p r e f e r a b l y  
a b o u t   12  to   a b o u t   18  c a r b o n   a t o m s .   They   may  be  d e s c r i b e d  

as  a l k a l i   m e t a l   c a r b o x y l a t e s   of   a c y c l i c   h y d r o c a r b o n s  

h a v i n g   a b o u t   12  to   a b o u t   20  c a r b o n   a t o m s .  

S o a p s   h a v i n g   t h e   f a t t y   a c i d   d i s t r i b u t i o n   of   c o c o n u t  

o i l   may  f o r   e x a m p l e   p r o v i d e   t h e   l o w e r   end   o f   t h e   b r o a d  

m o l e c u l a r   w e i g h t   r a n g e .   Those   s o a p s   h a v i n g   t h e   f a t t y  

a c i d   d i s t r i b u t i o n   of   p e a n u t   or   r a p e s e e d   o i l ,   or   t h e i r  

h y d r o g e n a t e d   d e r i v a t i v e s ,   may  f o r   e x a m p l e   p r o v i d e   t h e  

u p p e r   end  of   t h e   b r o a d   m o l e c u l a r   w e i g h t   r a n g e .  

I t   i s   p r e f e r r e d   to   use   s o a p s   h a v i n g   t h e   f a t t y   a c i d  

d i s t r i b u t i o n   of   c o c o n u t   o i l   or  t a l l o w ,   or   m i x t u r e s  

t h e r e o f ,   s i n c e   t h e s e   can   be  among  t h e   more   r e a d i l y  

a v a i l a b l e   f a t s .   The  p r o p o r t i o n   of   f a t t y   a c i d s   h a v i n g   a t  

l e a s t   12  c a r b o n   a t o m s   in   c o c o n u t   o i l   s o a p   i s   a b o u t   85%. 

T h i s   p r o p o r t i o n   w i l l   be  g r e a t e r   when  m i x t u r e s   of   c o c o n u t  

o i l   and  f a t s   s u c h   as  t a l l o w ,   pa lm  o i l ,   o r   n o n - t r o p i c a l  

n u t   o i l s   or  f a t s   a r e   u s e d ,   w h e r e i n   t h e   p r i n c i p l e   c h a i n  

l e n g t h s   a r e   C16  and  h i g h e r .   P r e f e r r e d   s o a p   f o r   use   i n  

t h e   p r e s e n t   c o m p o s i t i o n s   has   a t   l e a s t   a b o u t   85%  f a t t y  

a c i d s   h a v i n g   a b o u t   1 2 - 1 8   c a r b o n   a t o m s .  

C o c o n u t   o i l   e m p l o y e d   f o r   t h e   s o a p   may  be  s u b s t i t u t e d  

in   w h o l e   or   in  p a r t   by  o t h e r   " h i g h - l a u r i c "   o i l s ,   t h a t   i s ,  

o i l s   or   f a t s   w h e r e i n   a t   l e a s t   50%  of   t h e   t o t a l   f a t t y  



a c i d s   a r e   c o m p o s e d   of   l a u r i c   or   m y r i s t i c   a c i d s   a n d  

m i x t u r e s   t h e r e o f .   T h e s e   o i l s   a r e   g e n e r a l l y   e x e m p l i f i e d   b y  

t h e   t r o p i c a l   n u t   o i l s   o f   t h e   c o c o n u t   o i l   c l a s s .   F o r  

i n s t a n c e ,   t h e y   i n c l u d e :   p a l m   k e r n e l   o i l ,   b a b a s s u   o i l ,  

o u r i c u r i   o i l ,   t u c u m   o i l ,   c o h u n e   o i l ,   m u r u m u r u   o i l ,   j a b o t y  
k e r n e l   o i l ,   k h a k a n   k e r n e l   o i l ,   d i k a   n u t   o i l ,   and  u c u h u b a  

b u t t e r .  

A  p r e f e r r e d   s o a p   i s   a  m i x t u r e   o f   a b o u t   15%  to   a b o u t  

20%  c o c o n u t   o i l   and  a b o u t   80%  to   a b o u t   85%  t a l l o w .   T h e s e  

m i x t u r e s   c o n t a i n   a b o u t   95%  f a t t y   a c i d s   h a v i n g   a b o u t   12  t o  

a b o u t   18  c a r b o n   a t o m s .   The  s o a p   may  a l t e r n a t i v e l y   b e  

p r e p a r e d   f rom  c o c o n u t   o i l ,   in   w h i c h   c a s e   t h e   f a t t y   a c i d  

c o n t e n t   i s   a b o u t   85%  of   C 1 2 - C 1 8   c h a i n   l e n g t h .  

The  s o a p s   may  c o n t a i n   u n s a t u r a t i o n   in  a c c o r d a n c e  

w i t h   c o m m e r c i a l l y   a c c e p t a b l e   s t a n d a r d s .   E x c e s s i v e  

u n s a t u r a t i o n   i s   n o r m a l l y   a v o i d e d .  

S o a p s   may  be  made  by  t h e   c l a s s i c   k e t t l e   b o i l i n g  

p r o c e s s   or   m o d e r n   c o n t i n u o u s   s o a p   m a n u f a c t u r i n g   p r o c e s s  
w h e r e i n   n a t u r a l   f a t s   and  o i l s   such   as  t a l l o w   or   c o c o n u t  

o i l   or  t h e i r   e q u i v a l e n t s   a r e   s a p o n i f i e d   w i t h   an  a l k a l i  

m e t a l   h y d r o x i d e   u s i n g   p r o c e d u r e s   w e l l   known  to   t h o s e  

s k i l l e d   in   t h e   a r t .   A l t e r n a t i v e l y ,   t h e   s o a p s   may  be  m a d e  

by  n e u t r a l i s i n g   f a t t y   a c i d s ,   s u c h   as  l a u r i c   ( C l 2 ) ,  

m y r i s t i c   (C14) ,   p a l m i t i c   ( C 1 6 ) ,   or  s t e a r i c   (C18)  a c i d s  

w i t h   an  a l k a l i   m e t a l   h y d r o x i d e   or   c a r b o n a t e .  

T o t a l   s o a p   c o n t e n t   of   t h e   p r e s e n t   c o m p o s i t i o n s   m u s t  

be  g r e a t e r   t h a n   25  wt%.  P r e f e r a b l y   f rom  a b o u t   30%  t o  

a b o u t   98%  of   t h e   c o m p o s i t i o n   i s   s o a p .   More  p r e f e r a b l y ,  

t h e   c o n c e n t r a t i o n   of   s o a p   r a n g e s   f rom  a b o u t   50%  to   a b o u t  

70%. 

C l e a n i n g   c o m p o s i t i o n s   e n c o m p a s s e d   by  t h e   p r e s e n t  

i n v e n t i o n   may  f o r   e x a m p l e   be  in  l i q u i d   or   t o i l e t   b a r   f o r m .  



S k i n   m i l d n e s s   i m p r o v e r s   h e r e b y   d i s c l o s e d   a r e   s a l t s  

of   i s e t h i o n a t e .   E f f e c t i v e   s a l t   c a t i o n s   a r e   s e l e c t e d   f r o m  

t h e   g r o u p   c o n s i s t i n g   of   a l k a l i   m e t a l ,   a l k a l i n e   e a r t h  

m e t a l ,   ammonium,   a l k y l   ammonium  a n d  m o n o - ,   d i -   o r  

t r i - a l k a n o l a m m o n i u m   i o n s .   S p e c i f i c a l l y   p r e f e r r e d   c a t i o n s  

i n c l u d e   s o d i u m ,   p o t a s s i u m ,   l i t h i u m ,   c a l c i u m ,   m a g n e s i u m ,  

ammonium,   t r i e t h y l a m m o n i u m ,   m o n o e t h a n o l a m m o n i u m ,  

d i e t h a n o l a m m o n i u m   or   t r i e t h a n o l a m m o n i u m   i o n s .  

P a r t i c u l a r l y   p r e f e r r e d   as  a  m i l d n e s s   i m p r o v e r   i s  

s i m p l e ,   u n s u b s t i t u t e d   s o d i u m   i s e t h i o n a t e   of   t h e   g e n e r a l  
f o r m u l a   w h e r e i n   R  i s   h y d r o g e n .  

The  m i l d n e s s   i m p r o v e r   i s   p r e f e r a b l y   p r e s e n t   f r o m  

a b o u t   0.5%  to  a b o u t   50%.  More  p r e f e r a b l y ,   t h e   m i l d n e s s  

i m p r o v e r   i s   p r e s e n t   f rom  a b o u t   1%  to   a b o u t   25%,  even   m o r e  

p r e f e r a b l y   f rom  a b o u t   2%  to  a b o u t   15%,  e v e n   m o r e  

p r e f e r a b l y   f rom  a b o u t   6  to   a b o u t   15%  by  w e i g h t   of  t h e  

t o t a l   c o m p o s i t i o n .  

D e t e r g e n t s   o t h e r   t h a n   s o a p   may  a d d i t i o n a l l y   b e  

p r e s e n t   in   t h e   c o m p o s i t i o n .   T h e i r   p r e s e n c e   i s ,   h o w e v e r ,  

p r e f e r a b l y   no  g r e a t e r   t h a n   t h e   a m o u n t   of   s o a p   p r e s e n t .  

The  d e t e r g e n t s   may  be  c h o s e n   f rom  t h e   a l k a l i   m e t a l ,  

m a g n e s i u m   or   ammonium  s a l s   s e l e c t e d   f rom  t h e   g r o u p  

c o n s i s t i n g   o f :  

C 1 2 - C 1 6   h y d r o x y a l k a n e   s u l f o n a t e s  

C8-C18   a c y l   i s e t h i o n a t e s  

C8-C18   N - a c y l   t a u r i n a t e s  

C12-C18   a l k y l   s u l f a t e s  

C 1 2 - C 1 8   a l k y l   e t h e r   s u l f a t e s  

C 1 2 - C 1 6   a l k y l   p h o s p h o n a t e s   and  p h o s p h a t e s  

C12-C16   m o n o - a l k y l   s u c c i n a t e s   and  m a l e a t e s  

C6-C14   d i a l k y l s u l f o s u c c i n a t e s  

C 1 6 - C 2 0   a l k a n e   d i s u l f o n a t e s ,   a n d  

C8-C18  a l k e n e   s u l f o n a t e s .  



P a r t i c u l a r l y   p r e f e r r e d   a r e   t h e   C8-C18  a c y l  

i s e t h i o n a t e s ,   e s p e c i a l l y   s o d i u m   C8-C18  a c y l   i s e t h i o n a t e s .  

T h e s e   e s t e r s   a r e   p r e p a r e d   by  r e a c t i o n   b e t w e e n   a l k a l i  

m e t a l   i s e t h i o n a t e   w i t h   m i x e d   a l i p h a t i c   f a t t y   a c i d s   h a v i n g  

f rom  6  to   18  c a r b o n   a t o m s   and  an  i o d i n e   v a l u e   o f   l e s s  

t h a n   20.   At  l e a s t   75%  of   t h e   m i x e d   f a t t y   a c i d s   h a v e   f r o m  

12  to   18  c a r b o n   a t o m s   and  up  to   25%  have   f rom  6  to   10  

c a r b o n   a t o m s .  

A c y l   i s e t h i o n a t e s ,   when  p r e s e n t ,   w i l l   g e n e r a l l y  

r a n g e   f r o m   a b o u t   5%,  p r e f e r a b l y   a b o u t   10%  to   a b o u t   40%  b y  

w e i g h t   o f   t h e   t o t a l   c o m p o s i t i o n .   P r e f e r a b l y ,   t h i s  

c o m p o n e n t   i s   p r e s e n t   f rom  a b o u t   15%  to  a b o u t   30%.  

O t h e r   p e r f o r m a n c e   c h e m i c a l s   may  be  i n c l u d e d   in   t h e  

p r e s e n t   c o m p o s i t i o n s ,   f o r   i n s t a n c e ,   f rom  2  to   10  wt%  o f  

a  s u d s - b o o s t i n g   d e t e r g e n t   s a l t   may  be  i n c o r p o r a t e d .  

I l l u s t r a t i v e   of   t h i s   t y p e   of   a d d i t i v e   a r e   s a l t s   s e l e c t e d  

f rom  t h e   g r o u p   c o n s i s t i n g   of   a l k a l i   m e t a l   and  o r g a n i c  

a m i n e   h i g h e r   a l i p h a t i c   f a t t y   a l c o h o l   s u l f a t e s ,   a l k y l   a r y l  

s u l f o n a t e s ,   and  t h e   h i g h e r   a l i p h a t i c   f a t t y   a c i d  

t a u r i n a t e s .  

A  s u p e r f a t t i n g   a g e n t   to   f u r t h e r   e n h a n c e   t h e  

l a t h e r i n g   p r o p e r t i e s   may  be  i n c l u d e d ,   f o r   e x a m p l e ,   f r o m  

a b o u t   1%  to   a b o u t   30%  of   a  f a t t y   a c i d   of   c a r b o n   a t o m s  

n u m b e r i n g   8 - 1 8 ,   p r e f e r a b l y   1 0 - 1 6   in  an  a m o u n t   up  to   25% 

by  w e i g h t   of   t h e   c o m p o s i t i o n .   To  i m p r o v e   s k i n   f e e l   a n d  

c r e a m i n e s s ,   s t e a r i c   a c i d   may  f o r   e x a m p l e   be  i n c o r p o r a t e d  

i n t o   t h e   c o m p o s i t i o n .  

A d j u n c t   m a t e r i a l s   i n c l u d i n g   g e r m i c i d e s ,   p e r f u m e s ,  

c o l o u r a n t s ,   p i g m e n t s   s u c h   as  t i t a n i u m   d i o x i d e   and  w a t e r  

may  a l s o   be  p r e s e n t .  



C o m p o s i t i o n s   e m b o d y i n g   t h e   p r e s e n t   i n v e n t i o n   can  b e  

p r e p a r e d   by  f o r   e x a m p l e   a d d i n g   t h e   m i l d n e s s   i m p r o v i n g  

s a l t   and  any  o t h e r   i n g r e d i e n t s   r e q u i r e d   to   n e a t   s o a p   a t  

a b o u t   100  to   110°C  in  a  h i g h   s h e a r   m i x e r .   S u b s e q u e n t  

p r o c e s s   s t e p s   can   f o r   e x a m p l e   f o l l o w   c o n v e n t i o n a l   s o a p  
t a b l e t   m a k i n g   p r a c t i c e   i . e .   r e d u c i n g   m o i s t u r e   c o n t e n t ,  

c o o l i n g ,   m i l l i n g ,   p l o d d i n g   and  s t a m p i n g   to   fo rm  b a r s .  

A c c o r d i n g   to   a n o t h e r   a s p e c t   o f   t h e   p r e s e n t   i n v e n t i o n  

t h e r e   i s   p r o v i d e d   a  m e t h o d   f o r   p r o t e c t i n g   s k i n   a g a i n s t  

c h e m i c a l   damage   c o m p r i s i n g   t o p i c a l l y   a p p l y i n g   to   t h e   s k i n  

in   an  e f f e c t i v e   a m o u n t   to   p r e v e n t   s k i n   d a m a g e ,   a  

p r o t e c t i v e   s a l t   o f   t h e   f o l l o w i n g   s t r u c t u r e :  

w h e r e   R  i s   h y d r o g e n   or   a  C1-C7  a l k y l   or   a l k a n y l   r a d i c a l ;  

w h e r e   M  i s   a  c a t i o n   s e l e c t e d   f rom  e i t h e r   a l k a l i   m e t a l ,  

a l k a l i n e   e a r t h   m e t a l ,   ammonium,   a l k y l   ammonium  and  m o n o - ,  
d i -   or  t r i - a l k a n o l a m m o n i u m   i o n s .  

SKIN  MILDNESS  TESTS 

F r o s h - K l i g m a n   Soap  C h a m b e r   T e s t  

The  F r o s c h - K l i g m a n   Soap  Chamber   T e s t   i s   d e s i g n e d   t o  

e v a l u a t e   t h e   m i l d n e s s   of   s u r f a c t a n t   c o m p o s i t i o n s   o n  

i n d i v i d u a l s   w i t h   h y p e r s e n s i t i v e   s k i n .   An  i n d i v i d u a l   i s  

deemed   h y p e r s e n s i t i v e   i f ,   a f t e r   o c c l u s i o n   w i t h   a  0 . 7 5 %  

s o d i u m   l a u r y l   s u l f a t e   p a t c h   f o r   s i x   h o u r s ,   t h e   t r e a t e d  

s i t e   a p p e a r s   c o n f l u e n t l y   r e d   t w e n t y - f o u r   h o u r s   a f t e r   t h e  

p a t c h   i s   a p p l i e d .   A p p r o x i m a t e l y   30%  of   t h o s e   s c r e e n e d  

f o r   t h i s   s t u d y   w e r e   f o u n d   to   h a v e   h y p e r s e n s i t i v e   s k i n .  

T w e n t y - n i n e   h y p e r - r e a c t i v e   q u a l i f i e d   p a n e l l i s t s  

p a r t i c i p a t e d   in   t h e   e x p e r i m e n t s   o f   E x a m p l e   1 .  



H i l l   Top  C h a m b e r s   ( T r a d e   Mark)  (25  mm  d i a m e t e r )   w e r e  

a f f i x e d   to   D e r m i c e l   ( T r a d e   Mark)  H y p o a l l e r g e n i c   c l o t h  

t a p e   ( J o h n s o n   &  J o h n s o n )   to   c r e a t e   an  o c c l u d e d   p a t c h .   A 

G i l s o n   ( T r a d e   Mark)  m i c r o p i p e t t e   was  u s e d   to   d e l i v e r   0 . 2 0  

ml  of   s o l u t i o n   to   e a c h   of   t he   r e s p e c t i v e   c h a m b e r s .   E a c h  

of   t h e   p a n e l l i s t s   was  a s s i g n e d   one  o f   31  r a n d o m i s e d  

p a t c h e d   s e q u e n c e s .  

F o l l o w i n g   r e m o v a l   of   t h e   p a t c h   on  Day  5,  e a c h  

p a t c h e d   s i t e   was  a s s e s s e d   by  t h r e e   t r a i n e d   j u d g e s   3  h o u r s  

a f t e r   p a t c h   r e m o v a l ,   T h r e e   c a t e g o r i e s   w e r e   e v a l u a t e d  

a c c o r d i n g   to   t h e   f o l l o w i n g   ( a s s e s s m e n t )   s c a l e s :  

A  p r e f e r e n c e   r a t i n g   f o r   e a c h   s i t e   was  a l s o   m a d e .  

P a n e l l i s t s   we re   a s s e s s e d   a g a i n   on  Day  8.  T h e s e   d a t a   w e r e  

s t a t i s t i c a l l y   a n a l y s e d   u s i n g   a  n o n - p a r a m e t r i c   F r i e d m a n ' s  

T e s t   and  N e m e n y i ' s   P r o c e d u r e .  

G u i n e a   P ig   I m m e r s i o n   T e s t s  

The  G u i n e a   P ig   I m m e r s i o n   T e s t   has   a l s o   b e e n   u s e d   a s  

a  p r e d i c t i v e   mode l   f o r   a s s e s s i n g   s k i n   i r r i t a t i o n  

r e s u l t i n g   f rom  d e t e r g e n t   i n s u l t .  

A d u l t   ma le   a l b i n o   H a r t l e y   g u i n e a   p i g s   s e r v e d   as  t h e  

a n i m a l   p a n e l l i s t s .   They  were   fed   s t a n d a r d   g u i n e a   p i g   c h o w  



and  t a p   w a t e r   ad  l i b i t u m   e x c e p t   d u r i n g   t r e a t m e n t  

p e r i o d s .   P r i o r   to   t e s t i n g ,   t h e   a n i m a l s   w e r e   o b s e r v e d   f o r  

s i g n s   o f   s k i n   d e f e c t s   and  g e n e r a l   d i s e a s e .   The  a n i m a l s  

were   t h e n   a c c l i m a t e d   in   t h e   f a c i l i t y   f o r   f i v e   d a y s   b e f o r e  

s t a r t   o f   t h e   i m m e r s i o n   t r e a t m e n t s .   D u r i n g   t h e   t r e a t m e n t  

p e r i o d ,   s k i n   t e m p e r a t u r e   and  a n i m a l   w e i g h t   w a s  

m o n i t o r e d .   An  e v a p o r i m e t e r   was  u s e d   to   m e a s u r e  

t r a n s e p i d e r m a l   w a t e r   l o s s .   S k i n   t h i c k n e s s   and  s u r f a c e   pH 

were   a l s o   m e a s u r e d .   L a b o r a t o r y   c o n d i t i o n s   w e r e  
m a i n t a i n e d   a t   7 2 °  +   2°F  ( 2 2 0 C  +   1°C)  and  a p p r o x i m a t e l y  

50%  room  h u m i d i t y .   L i g h t i n g   was  s y n c h r o n i s e d   to   12  h o u r s  

l i g h t   f o l l o w e d   by  12  h o u r s   d a r k n e s s .   Body  w e i g h t s   w e r e  

t a k e n   d a i l y .   Each  a n i m a l   was  o b s e r v e d   d a i l y   f o r  

s i c k n e s s ,   and  a s s e s s e d   f o r   s k i n   a b n o r m a l i t i e s .   On  t h e  

f i r s t   and  e a c h   s u b s e q u e n t   day  of   e x p e r i m e n t a t i o n ,   t h e  

a b d o m i n a l   s u r f a c e   of   t h e   g u i n e a   p i g   was  c l o s e l y   c l i p p e d .  

F o l l o w i n g   a s s e s s m e n t s ,   t h e   g u i n e a   p i g   was  p l a c e d   in   a  

p e r f o r a t e d   c a n i s t e r   w i t h   a  " l o c k   on"  l i d .   The  c a g e d  

g u i n e a   p i g   was  t h e n   p l a c e d   in   a  2 - l i t r e   c l e a r   p l a s t i c  

N a l g e n e   b e a k e r   c o n t a i n i n g   c i r c a   1 .4   l i t r e s   of   p r e - h e a t e d  

( 3 8 - 4 0 ° C )   i m m e r s i o n   s o l u t i o n .   T h i s   v o l u m e   a l l o w e d  

i m m e r s i o n   up  to   t h e   t h o r a c i c   a x i l l a   of   e a c h   a n i m a l .  

G u i n e a   p i g s   w e r e   i m m e r s e d   f o r   30  m i n u t e s   w i t h   t h e  

i m m e r s i o n   t a n k   w a t e r   h e l d   a t   40°C.   I m m e d i a t e l y  

t h e r e a f t e r ,   e a c h   a n i m a l   was  r e m o v e d   f rom  t h e   i m m e r s i o n  

b e a k e r ,   t r a n s f e r r e d   to   a  10  l i t r e   b u c k e t   of   d i s t i l l e d  

w a t e r   (40°C)   and  v i g o r o u s l y   r i n s e d .   The  a n i m a l   was  t h e n  

r e m o v e d   f rom  i t s   c o n t a i n e r ,   p a r t i a l l y   d r i e d   w i t h   p a p e r  

t o w e l s   and  p l a c e d   f o r   t h i r t y   m i n u t e s   in   an  i n f r a r e d  

h e a t e d   ( 9 0 ° F / 3 2 ° C )   i n c u b a t o r .   A f t e r   c o m p l e t i o n   of   t h e  

h e a t e d   i n c u b a t i o n   p e r i o d ,   t h e   a n i m a l   was  r e t u r n e d   to   i t s  

c a g e .   T h r e e   h o u r s   a f t e r   i n i t i a t i n g   t h e   f i r s t   i m m e r s i o n ,  

a  s e c o n d   i d e n t i c a l   i m m e r s i o n   p r o c e d u r e   was  e x e c u t e d .  

T e s t s   c o n t i n u e d   f o r   a  p e r i o d   of   1 0 - 1 2   d a y s .  



A f t e r   e a c h   i m m e r s i o n ,   t h e   s k i n   was  r a t e d   f o r  

e r y t h e m a ,   f l a k i n g   and  r o u g h n e s s   r e s p o n s e .   R e l a t i v e  

r e s p o n s e   s c o r e s   r a t i n g s   a r e   o u t l i n e d   b e l o w :  

W i t h i n   e a c h   c a t e g o r y   o f   s k i n   d a m a g e ,   r e s p o n s e s   w e r e  

a v e r a g e d   f o r   t h e   f u l l   1 0 - 1 2   day  p e r i o d .   E x a m p l e s   in   t h i s  

s p e c i f i c a t i o n   r e c o r d   t h e   r e l a t i v e   r e s p o n s e   s c o r e s  

a v e r a g e d   f rom  t h e   a v e r a g e   of   e a c h   a n i m a l .  

F l e x   Wash  T e s t  

The  F l e x   Wash  p r o c e d u r e   c o n s i s t s   of   t h r e e   d a i l y   6 0  

s e c o n d   w a s h e s   i f   t h e   a n t e c u b i t a l   f o s s a   ( f l e x   a r e a   o f  

e l b o w ) .   T h i s   m e t h o d   i s   d e s i g n e d   to   p r o d u c e   e r y t h e m a  

q u i c k l y .   E r y t h e m a l   r e s p o n s e   v a r i e s   o n l y   s l i g h t l y   w i t h  

t e m p e r a t u r e   and  h u m i d i t y   f l u c t u a t i o n s ,   u n l i k e   t h e  

F r o s c h - K l i g m a n   T e s t ,   m a k i n g   t h e   p r o t o c o l   s u i t a b l e   f o r  

y e a r   r o u n d   t e s t i n g .  



A p p r o x i m a t e l y   20  m a l e   p a n e l l i s t s   w e r e   u s e d   as  t h e  

t e s t   p o p u l a t i o n .   P a n e l l i s t   f l e x   a r e a s   m u s t   be  f r e e   of   a n y  
s k i n   c o n d i t i o n   ( e c z e m a ,   d r y n e s s ,   i r r i t a t i o n ,   c u t s   o r  

a b r a s i o n s ) .   Anyone  t a k i n g   a n t i h i s t a m i n e s ,  

a n t i - i n f l a m m a t o r y   d r u g s   (more  t h a n   8  p e r   week)   o r  

t o p i c a l ,   o r a l   or  i n j e c t a b l e   c o r t i s o n e   on  a  r e g u l a r   b a s i s  

was  e x c l u d e d   f rom  t h e   s t u d y .   The  p a n e l   was  d i v i d e d   i n t o  

two  s u b g r o u p s   w h i c h   a r e   b a l a n c e d   f o r   l e f t   h a n d e d n e s s .  

G r o u p   I  was  a s s i g n e d   c o m p o s i t i o n   "A"  f o r   t h e   l e f t   f l e x  

and  "B"  f o r   t h e   r i g h t   f l e x .   Group   I I   r e v e r s e d   t h e   o r d e r .  

F o l l o w i n g   an  e v a l u a t i o n ,   t h e   p a n e l l i s t   was  i n s t r u c t e d  

to   m o i s t e n   t h e   l e f t   f l e x   a r e a .   S p o n g e   and  t e s t  

c o m p o s i t i o n s   when  f o r m u l a t e d   as  t o i l e t   b a r s   w e r e   d a m p e n e d  
w i t h   t a p   w a t e r   (100  ppm  c a l c i u m / m a g n e s i u m   i o n s ) .   T h e  

s p o n g e   was  t h e n   s t r o k e d   o v e r   t h e   t e s t   b a r   10  t i m e s   by  t h e  

e v a l u a t o r .   The  " d o s e d "   s p o n g e   was  p l a c e d   in   t h e  

p a n e l l i s t ' s   r i g h t   h a n d .   P a n e l l i s t   t h e n   w a s h e d   h i s   l e f t  

f l e x   a r e a   f o r   e x a c t l y   60  s e c o n d s   ( a p p r o x i m a t e l y   1 2 0  

s t r o k e s ) .   T h e r e u p o n ,   t h e   f l e x   was  r i n s e d   and  p a t t e d  

d r y .   T h i s   w a s h i n g   p r o c e d u r e   was  r e p e a t e d   on  r i g h t   a r m  

w i t h   t h e   a p p r o p r i a t e   c o m p o s i t i o n .   W a s h i n g   by  t h i s  

p r o c e d u r e   was  r e p e a t e d   3  t i m e s   d a i l y   f o r   5  c o n s e c u t i v e  

d a y s   o r   a  t o t a l   of  15  w a s h e s .   T r e a t m e n t   t i m e s   w e r e  

s c h e d u l e d   1 .5  h o u r s   a p a r t .   Each  t e s t   s i t e   was  e v a l u a t e d  

i m m e d i a t e l y   p r i o r   to   w a s h i n g   and  4  h o u r s   a f t e r   t h e   t h i r d  

d a i l y   w a s h .  

One  t r a i n e d   a s s e s s o r   e v a l u a t e d   t e s t   s i t e s   p r i o r   t o  

e a c h   wash   and  4  h o u r s   a f t e r   t h i r d   wash  o f   e a c h   day  f o r   a  

t o t a l   o f   20  e v a l u a t i o n s .   The  g r a d i n g   s c a l e   was  a s  

f o l l o w s :  



Each   s i t e   was  t r e a t e d   in  t h e   p r e s c r i b e d   m e t h o d   u n t i l  

a  g r a d i n g   of   "2"  or   g r e a t e r   was  a t t a i n e d   or   15  w a s h i n g s  
had   b e e n   c o m p l e t e d .   When  a  s c o r e   of   "2"  or   g r e a t e r   w a s  
a t t a i n e d   t h e   t r e a t m e n t   was  d i s c o n t i n u e d   on  t h a t   f l e x .  

The  f i n a l   s c o r e   was  t h e n   c a r r i e d   t h r o u g h   f o r   a l l  

r e m a i n i n g   e v a l u a t i o n s .   The  r e m a i n i n g   f l e x   was  w a s h e d  

u n t i l   e i t h e r   a  g r a d i n g   o f   a t   l e a s t   "2"  or   15  t r e a t m e n t s  

w e r e   a t t a i n e d ,   w h i c h e v e r   was  f i r s t .   In  t h e   E x a m p l e s ,   t h e  

f i n a l   g r a d i n g   i s   t h e   sum  t o t a l   of   g r a d e   s c o r e s   f o r   20  

a s s e s s m e n t s   p e r   p a n e l l i s t   a v e r a g e d   o v e r   t h e   s c o r e s   f r o m  

a l l   p a n e l l i s t s .   T h u s ,   t h e o r e t i c a l l y   t h e   a v e r a g e   s c o r e  

c o u l d   r a n g e   f rom  0  to   60;  t h e   l o w e r   v a l u e   i n d i c a t i n g  

a b s o l u t e l y   no  s k i n   i r r i t a t i o n   w h i l e   t h e   l a t t e r   b e i n g  

s e v e r e .   In  p r a c t i c e ,   s c o r e s   g e n e r a l l y   r a n g e d   f rom  a b o u t  

15  to   3 0 .  

The  f o l l o w i n g   e x a m p l e s   more  f u l l y   i l l u s t r a t e  

e m b o d i m e n t s   of   t h e   p r e s e n t   i n v e n t i o n .   A l l   p a r t s ,  

p e r c e n t a g e s   and  p r o p o r t i o n s   r e f e r r e d   to   h e r e i n   and  in  t h e  

a p p e n d e d   c l a i m s   a r e   by  w e i g h t   of   t h e   t o t a l   c o m p o s i t i o n  

u n l e s s   o t h e r w i s e   s t a t e d .  

EXAMPLE  1 

Sod ium  i s e t h i o n a t e   was  e v a l u a t e d   h e r e i n   f o r   i t s  

m i l d n e s s   p r o p e r t i e s   in   c o m b a t i n g   t he   h a r s h   e f f e c t s   o f  

s o a p   in  t h e   s k i n .   The  f o r m u l a t i o n s   were   t e s t e d ;   one  w a s  

a  c o n t r o l   c o m p o s i t i o n   o f   8 2 / 1 8   soap   ( t a l l o w :   c o c o n u t ) ,  



t h e   o t h e r   a d d i t i o n a l l y   c o n t a i n i n g   15%  s o d i u m  

i s e t h i o n a t e .   E i g h t   p e r c e n t   a q u e o u s   s o l u t i o n s   w e r e  

p r e p a r e d   by  w a r m i n g   t h e   c o m p o s i t i o n s   to   40°C  a n d  

p r e p a r i n g   b l i n d   l a b e l s   f o r   e a c h   s a m p l e .   A  F r o s c h - K l i g m a n  

Soap  C h a m b e r   T e s t   was  c o n d u c t e d   a c c o r d i n g   to   t h e  

p r o c e d u r e   o u t l i n e d ,   v i d e   s u p r a .   R e s u l t s   of   t h e s e   t e s t s  

a r e   l i s t e d   as  Mean  A s s e s s m e n t   and  P r e f e r e n c e   S c o r e s   i n  

T a b l e s   I  and  I I ,   r e s p e c t i v e l y .  



V a l u e s   shown  in  T a b l e s   I  and  I I   we re   s t a t i s t i c a l l y  

s i g n i f i c a n t   a t   t h e   90%  c o n f i d e n c e   l e v e l   e x c e p t   f o r   t h e  

f i s s u r i n g   a s s e s s m e n t   s c o r e .   T h e s e   t e s t s   w e r e ,   b e c a u s e   o f  

n e c e s s i t y ,   p e r f o r m e d   d u r i n g   summer   m o n t h s   when  s k i n  

r e s p o n s e   to   t h e   F r o s c h - K l i g m a n   p r o c e d u r e   i s   p o o r e s t .  

R e s p o n s e   d u r i n g   t h e   w i n t e r  m o n t h s   u s u a l l y   p r o v i d e   s c o r e s  

a p p r o x i m a t e l y   2  to   7  t i m e s   g r e a t e r .   A c c o r d i n g l y ,   t h e  
d i f f e r e n c e s   i l l u s t r a t e d   by  T a b l e s   I  and  I I   b e t w e e n   s o d i u m  
i s e t h i o n a t e   c o n t a i n i n g   s o a p   c o m p o s i t i o n s   and  t h o s e  

w i t h o u t   a r e   minimum  v a l u e s .   They  w o u l d   be  e x p e c t e d   to   b e  
much  g r e a t e r   u n d e r   a  more  t a x i n g   w i n t e r   e n v i r o n m e n t .  

E r y t h e m a   a s s e s s m e n t   s c o r e s   f rom  T a b l e   I  d e m o n s t r a t e  

t h a t   an  8 2 / 1 8   s o a p   w i t h   15%  i s e t h i o n a t e   i s   s i g n i f i c a n t l y  
m i l d e r   on  Day  5  t h a n   a  c o n t r o l   w i t h o u t   i s e t h i o n a t e .  

S c a l i n g   was  a l s o   n o t i c e a b l y   l e s s   u s i n g   t h e   15% 

i s e t h i o n a t e   s o a p   c o m p o s i t i o n .   A l t h o u g h   f i s s u r i n g  

a s s e s s m e n t   s c o r e s   we re   n o t   s t a t i s t i c a l l y   d i f f e r e n t ,  

f i s s u r i n g   p r e f e r e n c e   s c o r e s   d i d   d i f f e r e n t i a t e   15% 

i s e t h i o n a t e   as  p r o v i d i n g   a  s t a t i s t i c a l l y   m e a s u r a b l e  

i m p r o v e m e n t   in   t h i s   s k i n   c o n d i t i o n .   L e v e l s   of   5  and  10% 

s o d i u m   i s e t h i o n a t e   were   a l s o   e v a l u a t e d   b u t   n o t   r e c o r d e d  

in  t h e   T a b l e s .   I n c r e a s e d   i m p r o v e m e n t   in   e r y t h e m a ,  

s c a l i n g   and  f i s s u r i n g   f o r   b o t h   a s s e s s m e n t   and  p r e f e r e n c e  

s c o r e s   w e r e   n o t e d   as  t h e   l e v e l   o f   i s e t h i o n a t e   r o s e .  

EXAMPLE  2 

I l l u s t r a t i o n s   of   t he   p e r s o n a l   w a s h i n g   c o m p o s i t i o n s  

in  t h e   fo rm  of   t o i l e t   b a r s   a r e   p r o v i d e d   b e l o w .  

T h e s e   c o m p o s i t i o n s   a l s o   i l l u s t r a t e   t h e   p r e s e n c e   o f  

s o d i u m   a c y l   i s e t h i o n a t e   as  a  f u r t h e r   d e t e r g e n t   c o m p o n e n t ,  

a l b e i t   m i n o r ,   in  t h e   p r e s e n t   s o a p / s o d i u m   i s e t h i o n a t e  

c o m p o s i t i o n s .  



C o m p o s i t i o n s   1  and  2  were   made  by  a d d i n g   t h e   m i n o r  

i n g r e d i e n t s   l i s t e d   to   n e a t   s o a p   a t   a b o u t   100  to   110°C  i n  

a  h i g h   s h e a r   m i x e r .   The  m o i s t u r e   c o n t e n t   was  r e d u c e d   b y  

e v a p o r a t i o n   to   t h e   r e q u i r e d   v a l u e .   The  m i x t u r e   was  t h e n  

c o o l e d   on  a  c h i l l e d   r o l l e r ,   m i l l e d ,   p l o d d e d   i n t o   b i l l e t s  

and  s t a m p e d   to  fo rm  b a r s .  



S a m p l e   c o m p o s i t i o n s   3  and  4  a r e   w e l l   known  t o i l e t  

s o a p s ;   t h e y   s e r v e d   a s  c o n t r o l   b a r s .   R a t i o s   a s s o c i a t e d  

w i t h   t h e   s o d i u m   and   p o t a s s i u m   s o a p s   r e f e r   to   t h e i r  

r e l a t i v e   c o n t e n t   o f   t a l l o w   to  c o c o n u t   f a t t y   a c i d   r e s i d u e s .  

EXAMPLE  3 

F r o s c h - K l i g m a n   Soap  Chamber   T e s t s   w e r e   c o n d u c t e d   o n  

S a m p l e s   1-4  o f   E x a m p l e   2.  The  p r o c e d u r e   was  as  o u t l i n e d  

p r e v i o u s l y   w i t h   t h e   e x c e p t i o n   t h a t   42  q u a l i f i e d   p a n e l l i s t s  

p a r t i c i p a t e d   in   t h e   e x p e r i m e n t s   and  e a c h   was  a s s i g n e d   o n e  

of   20  r a n d o m i s e d   p a t c h   s e q u e n c e s .   A l s o ,   u n l i k e   t h e  

s o l u t i o n s   o f   E x a m p l e   1,  t o i l e t   b a r s   w e r e   u s e d   in   t h i s  

E x a m p l e   and  g r a t e d   i n t o   40°C  w a t e r   to   p r o v i d e   8%  s o a p  
s o l u t i o n s   ( w / v ) .   R e s u l t s   of   t h e   C h a m b e r   t e s t s   a r e  

r e c o r d e d   in   T a b l e   IV,  V  and  V I .  



On  day   5  and  8,  e r y t h e m a   a s s e s s m e n t   and  p r e f e r e n c e  

s c o r e s   f o r   S a m p l e   1  c o n t a i n i n g   10%  s o d i u m   i s e t h i o n a t e   w a s  

s i g n i f i c a n t l y   b e t t e r   t h a n   t h e   c o n t r o l   s o a p   b a r   S a m p l e s   3 

and  4.  S a m p l e   2  w i t h   2 .14%  s o d i u m   i s e t h i o n a t e   was  a l s o  

f o u n d   m i l d e r   t h a n   e i t h e r   s o a p   c o n t r o l   S a m p l e s   3  and  4 .  



S c o r i n g   f o r   s c a l i n g   on  Day  5,  when  t h e   p a t c h   w a s  

f r e s h l y   r e m o v e d ,   was  w i t h o u t   s t a t i s t i c a l   s i g n i f i c a n c e .  

The  r e a s o n   f o r   i n s i g n i f i c a n c e   was  t h a t   t h e   a r e a   was  s t i l l  

m o i s t   due  to   o c c l u s i o n .   On  Day  8,  t h e   s c o r i n g   p a t t e r n  

was  i d e n t i c a l   w i t h   t h e   f i s s u r i n g   and  e r y t h e m a   s c o r i n g  

p a t t e r n .   T h u s ,   t h e   o r d e r   of   d e c r e a s i n g   m i l d n e s s   w a s :  

S a m p l e   1,  2,  3  and  t h e n   4.  Sod ium  i s e t h i o n a t e   p r e s e n t   a t  

10%  i n h i b i t e d   s c a l i n g   more  t h a n   when  p r e s e n t   a t   2%. 

C o m p o s i t i o n s   l a c k i n g   i s e t h i o n a t e   p e r f o r m e d   p o o r e s t   i n  

t h i s   a r e a   o f   s k i n   p r o t e c t i o n .  

F i s s u r e   s c o r i n g   on  Day  5  was  s t a t i s t i c a l l y  

e q u i v a l e n t   among  a l l   S a m p l e s .   On  Day  8,  f i s s u r i n g   s c o r e s  
r e v e a l e d   s k i n   d a m a g e   w i t h   i n c r e a s i n g   s e v e r i t y   in  t h e  

o r d e r   S a m p l e   1,  2,  3  and  t h e n   4.  The  p a t t e r n   f o r  

f i s s u r i n g   w a s ,   t h e r e f o r e ,   i d e n t i c a l   w i t h   t h a t   f o r  

e r y t h e m a   and  s c a l i n g .   T h e s e   r e s u l t s   a l l   i n d i c a t e   t h a t  

s o d i u m   i s e t h i o n a t e   a m e l i o r a t e s   s k i n   d a m a g e   c a u s e d   b y  

s o a p .   G r e a t e r   a m o u n t s   of   t h i s   s k i n   m i l d n e s s   f a c t o r  

p r o v i d e   g r e a t e r   b e n e f i t .  

The  a f o r e m e n t i o n e d   F r o s c h - K l i g m a n   T e s t   was  c o n d u c t e d  

in  t h e   w i n t e r   m o n t h s .   S c o r e   v a l u e s   f o r   t h i s   e v a l u a t i o n  

were   c o n s i d e r a b l y   h i g h e r   as  a  g r o u p   t h a n   t h a t   o b t a i n e d  

w i t h   S a m p l e s   o f   e x a m p l e   1  t a k e n   d u r i n g   summer   m o n t h s .  

EXAMPLE  4 

T h i s   E x a m p l e   i l l u s t r a t e s   t h e   s k i n   d a m a g e   c o n t r o l  

e f f e c t   of   s o d i u m   i s e t h i o n a t e   as  e v a l u a t e d   by  the   F l e x  

Wash  P r o c e d u r e .   Two  t o i l e t   b a r s   were   p r e p a r e d .   Bar  A 

was  e s s e n t i a l l y   c o m p o s e d   of   a  6 0 / 4 0   ( t a l l o w / c o c o n u t )  

s o d i u m   f a t t y   a c i d   s o a p   b a s e   and  s e r v e d   as  t h e   c o n t r o l  

s a m p l e .   Bar   B  was  i d e n t i c a l   to  t h e   c o n t r o l   e x c e p t   t h a t  

i t   c o n t a i n e d   10%  s o d i u m   i s e t h i o n a t e ,   t h e   r a t i o   of  s o d i u m  

i s e t h i o n a t e   to   s o a p   b e i n g   0 . 1 1 .  



In  t h e   e x p e r i m e n t ,   17  p a n e l l i s t s ,   d i v i d e d   i n t o   t w o  

g r o u p s ,   p a r t i c i p a t e d   in   t h e   s t u d y .   S u b j e c t s   o f   one  g r o u p  
w e r e   a s k e d   to   a p p l y   Bar  B  t o   t h e i r   l e f t   arm  and   Bar   A  t o  

t h e i r   r i g h t   arm.   The  o t h e r   g r o u p   d i d   t h e   o p p o s i t e .   F o u r  

d a i l y   r e a d i n g s   f o r   5  c o n s e c u t i v e   d a y s   w e r e   o b t a i n e d .   T h e  

f o u r t h   r e a d i n g   e a c h   day  was  made  4  to   5  h o u r s   a f t e r   t h e  

l a s t   t r e a t m e n t .   T h i s   was  when  t h e   p e a k   o f   t h e   e r y t h e m a  

o c c u r r e d .   E r y t h e m a   was  j u d g e d   a c c o r d i n g   to   a  7  p o i n t  

s c a l e   t h a t   r a n g e d   f rom  0  (no  e r y t h e m a )   to   3  ( d e e p  

e r y t h e m a ) . ,   v i d e   s u p r a .   T r e a t m e n t   was  d i s c o n t i n u e d   on  a n  

arm  i f   a  r e a d i n g   of   2  or   more   was  o b t a i n e d   on  t h a t   a r m .  

T r e a t m e n t   c o n t i n u e d   on  t h e   o t h e r   a r m .  

A  s t a t i s t i c a l   a n a l y s i s   o f   t h e   a b o v e   e x p e r i m e n t  

i n d i c a t e d   t h a t   Bar  B  was  s i g n i f i c a n t l y   m i l d e r   to   t h e   s k i n  

t h a n   t h e   c o n t r o l   w i t h o u t   s o d i u m   i s e t h i o n a t e .   S t a t i s t i c a l  

a n a l y s i s   g a v e   an  a l p h a   l e v e l   v a l u e   of   0 . 0 3 4 9   b e t w e e n   t h e  

two  s o a p s   d e m o n s t r a t i n g   t h e   s i g n i f i c a n c e   o f   t h e   f l e x  

v a l u e s .   F u r t h e r ,   c o n t r o l   Bar   A  r e g i s t r a t e d   a  2  on  t h e  

e r y t h e m a   s c a l e   b e f o r e   t h e   o t h e r   a rm,   in   7  of   t h e   17  

p a n e l l i s t s .   T h e r e   were   no  i n s t a n c e s   w h e r e  B a r   B 

r e g i s t e r e d   a  2  b e f o r e   A.  T h i s   i s   s i g n i f i c a n t   a t   t h e  

a l p h a   l e v e l   0 . 0 0 7 8 ,   u s i n g   t h e   S i g n   T e s t .  



EXAMPLE  5 

Sod ium  i s e t h i o n a t e   e f f e c t s   upon  t h e   s k i n   w e r e  

e v a l u a t e d   u s i n g   t h e   G u i n e a   P ig   I m m e r s i o n   T e s t .   Two 

a q u e o u s   s o l u t i o n s   w e r e   p r e p a r e d   ( c o n t r o l   s o l u t i o n   C 

c o n t a i n e d   0.75%  s o a p ,   0.75%  s o d i u m   a c y l   i s e t h i o n a t e ,   0 . 4 %  

s t e a r i c   a c i d   and  0 .07%  s o d i u m   i s e t h i o n a t e ) .   C o m p o s i t i o n  

D  was  an  a q u e o u s   s o l u t i o n   i d e n t i c a l   to   C  e x c e p t   t h a t   t h e  

l e v e l   of   s o d i u m   i s e t h i o n a t e   was  r a i s e d   f rom  0.07%  t o  

0 . 2 7 % .   The  r a t i o   o f   s o d i u m   i s e t h i o n a t e   to   s o a p   i n  

s o l u t i o n   C  and  D  was  0 . 0 9 3   and  0 . 3 6 ,   r e s p e c t i v e l y .  

I m m e r s i o n   t e s t   r e s u l t s   a r e   o u t l i n e d   in  t h e   f o l l o w i n g  

T a b l e .  

T a b l e   V I I I   a b o v e   d e m o n s t r a t e s   t h a t   as  t h e   l e v e l   o f  

s o d i u m   i s e t h i o n a t e   i s   r a i s e d   r e l a t i v e   r e s p o n s e   s c o r e s   f o r  

a l l   c a t e g o r i e s   o f   s k i n   damage   ( e r y t h e m a ,   f l a k i n g ,  

r o u g h n e s s )   a r e   l o w e r e d .   The  i m p r o v e m e n t   w a s  

s t a t i s t i c a l l y   s i g n i f i c a n t .  

EXAMPLE  6 

The  p r e s e n t   E x a m p l e   i l l u s t r a t e s   c o m p o s i t i o n s   w h e r e i n  

s o a p   and  s o d i u m   i s e t h i o n a t e   a r e   c o m b i n e d   w i t h   a  s e c o n d  

d e t e r g e n t   a c t i v e .  



EXAMPLE  7 

The  f o l l o w i n g   i l l u s t r a t e s   s o a p   f o r m u l a t i o n s  

c o n t a i n i n g   v a r i o u s   a l k y l   s o d i u m   i s e t h i o n a t e s .  





1.  A  c l e a n i n g   c o m p o s i t i o n   c o m p r i s i n g :  

(a)  a  f a t t y   a c i d   s o a p   in   an  a m o u n t   g r e a t e r   t h a n   25  

wt%;  a n d  

(b)  a  m i l d n e s s   i m p r o v i n g   s a l t   of   f o l l o w i n g  

s t r u c t u r e :  

w h e r e   R  i s   h y d r o g e n   or   a  C1-C7  a l k y l   or   a l k e n y l   r a d i c a l ;  

M  i s   a  c a t i o n   s e l e c t e d   f rom  a l k a l i   m e t a l ,   a l k a l i n e  

e a r t h   m e t a l ,   ammonium,   a l k y l   ammonium  and  m o n o - ,   d i -   o r  
t r i - a l k a n o l a m m o n i u m   i o n s ;   and  w h e r e i n   t h e   r a t i o   of   s o a p  
to   m i l d n e s s   i m p r o v i n g   s a l t   r a n g e s   f rom  a b o u t   1 :2   to   a b o u t  

2 0 0 : 1 .  

2.  C o m p o s i t i o n   a c c o r d i n g   to   c l a i m   1  c o m p r i s i n g   f r o m  

a b o u t   30  wt%  to   a b o u t   98wt%  s o a p .  

3.  C o m p o s i t i o n   a c c o r d i n g   to   c l a i m   1  or   c l a i m   2 

c o m p r i s i n g   f rom  a b o u t   0 .5   wt%  to  a b o u t   50  wt%  m i l d n e s s  

i m p r o v i n g   s a l t .  

4.  C o m p o s i t i o n   a c c o r d i n g   to   any  one  of   t h e   p r e c e d i n g  

c l a i m s   f u r t h e r   c o m p r i s i n g   one  or   more   d e t e r g e n t s   o t h e r  

t h a n   s o a p .  

5.  C o m p o s i t i o n   a c c o r d i n g   to   c l a i m   4  c o m p r i s i n g   5  wt%  t o  

40  wt%  of   C8-C18  a c y l   i s e t h i o n a t e s .  

6.  C o m p o s i t i o n   a c c o r d i n g   to   any  one  of   t h e   p r e c e d i n g  

c l a i m s   f u r t h e r   c o m p r i s i n g   f rom  a b o u t   1  wt%  to   a b o u t   30 

wt%  C8-C18  f r e e   f a t t y   a c i d .  



7.  C o m p o s i t i o n   a c c o r d i n g   to   any  one  of   t h e   p r e c e d i n g  

c l a i m s   w h e r e i n   t h e   m i l d n e s s   i m p r o v i n g   s a l t   i s   s o d i u m  

i s e t h i o n a t e .  

8.  A  c o m p o s i t i o n   a c c o r d i n g   to   any  one  of   t h e   p r e c e d i n g  

c l a i m s   in   l i q u i d   or   in  t o i l e t   b a r   f o r m .  

9.  A  c o m p o s i t i o n   a c c o r d i n g   to   c l a i m   1  in   t o i l e t   b a r  

f o r m   c o m p r i s i n g :  

(a)  f rom  55  to   98  wt%  a l k a l i   m e t a l   f a t t y   a c i d   s o a p ;  
(b)  f rom  a b o u t   0 .5   wt%  to   a b o u t   30  wt%  of   s o d i u m  

i s e t h i o n a t e ;   a n d  

(c)  f rom  a b o u t   5  wt%  to   a b o u t   45  wt%  s o d i u m   C 8 - C 1 8  
a c y l   i s e t h i o n a t e .  

10.  A  c o m p o s i t i o n   a c c o r d i n g   to   c l a i m   9  f u r t h e r  

c o m p r i s i n g   f rom  a b o u t   1  wt%  to   a b o u t   30  wt%  f r e e   s t e a r i c  

a c i d .  
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